Multiple forms of corticotropin (adrenocorticotropic hormone, ACTH) and their significance.
Big corticotropin (adrenocroticotropic hormone, ACTH), an immunoreactive form of ACTH with low biological activity and which elutes in the void volume on Sephadex G-50 gel filtration, is found in plasma and extracts of human pituitary and tumour. Controlled tryptic digestion of big ACTH releases a product with full corticotropic activity which is indistinguishable from the (1-39) ACTH with respect to size, charge and susceptibility to tryptic digestion. Immunoreactive ACTH, predominantly in the big form, is found in virtually all tissue extracts of carcinoma primary to or metastatic from the lung, but not of carcinoma metastatic to the lung, and even in precancerous lung lesions. The absence of clinical Cushing syndrome in patients with carcinoma of the lung and moderate elevation of plasma concentrations of ACTH is due to the low biological activity of big ACTH. Prolonged survival (for more than two years) of patients with lung carcinoma has been observed only in those whose plasma ACTH is low before therapy or after resection of the lung tumour. Rabbit, rat and mouse pituitaries contain an intermediate sized ACTH but the usual 1-39 peptide predominates in the pituitaries of monkey, sheep, dog, cat and guinea pig, as well as man. The hormonal form of ACTH appears to be an important factor regulating the cortisol/corticosterone ratio in mammalian adrenal corticoid secretion because administration of porcine ACTH to rabbits alters the adrenal secretory pattern so as to decrease corticosterone production and increase cortisol production.